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bution of electricity on an infinite circular conducting cylinder when acted on by a thin uniformly electrified non-conducting rod placed parallel to the axis either inside or outside.
Referring to the figure of Art. 397 we see that since GQ/BQ is constant, log OQ — log BQ is also constant for all points on the circle. Let two non-conducting thin rods infinite in both directions be placed at B and G perpendicularly to the plane of the paper; let these rods be uniformly and equally electrified but with opposite signs. The infinite cylinder whose cross section is the circle is then a level surface of the two rods (Art. 43).
If the cylinder is the boundary of a solid conductor, we remove the electrical rod G and distribute its electricity over the cylinder. The repulsion of the stratum at any external point R is the same in direction and magnitude as that of the rod G. Its magnitude is therefore 2m/CR, where m is the line density of the rod. At any internal point Rr the repulsion is equal and opposite to that of 5, Art. 365.
If the cylinder is the boundary of a hollow in a conductor we remove the rod B. The distribution of the electricity on the cylinder is the same as that found for the solid cylinder but opposite in sign.
To find the surface density p at any point Q we follow the analysis in Art. 401. We notice that the attractions are %m/BQ and - 2m/ CQ instead of E/BQ2 and E'/CQ~. Making the corresponding changes in the result we find that for a solid cylinder
The external rod has here the positive line density m. If the cylinder is hollow and the internal rod has a negative line density — m, the sign of p must be changed.
4O8. The same results follow from the method of inversion. Thus let the rod be inside the cylindrical hollow as at C. We know, by Art. 183, Ex. 2, that if the surface density at Q is proportional to 1/CQ- the attraction at all external points is the same in magnitude and direction as if the attracting masw were equally distributed over the rod C. The condition of equilibrium is that the attraction due to both the surface density and the rod should be zero at all external points. This is satisfied if the surface density have a sign opposite to that of the line density of the rod.
The result for the case in which the rod is outside a solid cylinder may he deduced from this by an inversion with regard to the axis of the cylinder, see Art. 399.

